
  

A Survey of Interaction in Mixed Reality Systems 

Isabel Wanderley, Judith Kelner, Nacha Costa, Veronica Teichrieb 

Computer Science Center – Federal University of Pernambuco (UFPE) 
Av. Prof. Moraes Rego S/N, Prédio das Incubadoras, 1º Andar – Cidade Universitária – 

50670-901 – Recife – Pernambuco – Brazil 
{iws,jk,ncb,vt}@cin.ufpe.br

Abstract. This paper surveys types of user interaction in Mixed Reality 
systems. Describes the basics concepts of this kind of applications and 
classifies some interfaces based in the type of augmentation that provides to 
users, namely interaction, action and perception augmentation. 

1. Introduction 

In Virtual Reality (VR) systems the user interacts with a completely virtual world. 
Augmented Reality (AR) systems are an evolution of VR systems in which virtual 
objects are merged into the real world [9]. There are, also, Augmented Virtuality (AV) 
systems that merge real objects into the virtual world, so the user in the virtual world 
can see some part of the real world through a video or an image. Milgram at al. 
proposed a concept of Virtual Continuum (VC) [11] that shows how the physical and 
virtual world co-exists. The Mixed Reality (MR) systems are located in the center of the 
VC and include the concept of AR and AV.  

 Interaction in MR systems is an important topic because the end user has to 
interact with those systems in a natural way. An augmentation is given to user through 
the integration of real and virtual objects. The user augmentation can be of three types: 
interaction, action and perception [3]. The interaction augmentation is a style of 
interface that tries to make computer as transparent as possible - tangible interfaces are 
an example. The user’s actions augmentation increases the number and/or quality of 
tasks that user can perform and user’s perception augmentation gives more information 
available to user, for example displaying virtual information to user in real world. 

2. Interfaces to Augment User’s Interaction 

2.1. Tangible Interfaces 

The Tangible User Interfaces (TUI) uses physical objects, tools, surfaces and spaces to 
interact user and system [2]. The way users interact with real objects is very intuitive 
because it is natural to deal with those common objects. The physical objects are 
mapped in a one-to-one relation with virtual objects operations. It allows mixing “the 
physical space where we live and virtual space where we visualize and interact with 
digital information” [8]. The result is a concept of augmented space where the digital 
information and the objects are manipulated as if they were real.  A widely used 
interface is the marker based where markers positions can be mapped onto objects ones. 
Markers are detached objects in real world used as a reference to user interaction. A 
marker can be a paper with some pattern on it, a colored ball, a pen etc. It is just 


